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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a fluorescent 
compound large in fluorescent intensity, capable of 
being synthesized in a high yield and at a low cost, and 
useful as a labeling reagent for immunological 
measurements, capable of being used for both solid 
phase measurements and liquid phase measurements in 
immunological measurement methods and rapidly giving 
measurement results in a few measuring processes. 

SOLUTION: This complex comprises a compound of 
formula I [R is a group capable of being bound to 
proteins; Ar is a group having conjugated double bonds; 
X is F, a group of formula II; (n) is an integer] and a 
lanthanide metal ion. The compound of formula I is 
obtained by subjecting an acetylated aromatic ring 
compound and an ethyl perfluorocarboxylate compound 
or a diethyl perfluorodicarboxylate compound to a 
Claisen's condensation reaction and subsequently 
subjecting the obtained P-diketone compound and 
chlorosulfuric acid to a chlorosulfonation reaction. The 
labeling reagent can directly be bound to a measurement 
target, a protein such as an antigen or antibody, and 



can emit fluorescent light in a state of the reagent 
alone and also in a state bound to the protein. 
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[*6 3 





® tt tt (X) 


■ * ft U) 


' c 


H 


c 


H 




63.16 


3.43 


63.70 


3.15 


f ' 


57.79 


2.57 


57.62 


2.51 


g' 


69.17 


3.78 


69.45 


3.52 


h' 


42.69 


1.99 


42.56 


2.04 


i' 


51.49 


2.33 


51.78 


2.10 



[00 34] <MC, 0*CtefcWt x flH¥T*>5ml«0? 
DnS8®(t»t:2mmo l^-^h^ (ijfi (e* ) 
~ ( i ' ) «Ofc£ft<7)+A»&a3l5ilfct>*>) *fc*fc 

Jnifc. o~i o°CT'4~i oiMUIHfLfcfL 

< RJ5fflaE£JStfTtf> 12 0ml <0*-*«f (JMBt* 

#<5&MHiU fcjfcvvjc (»5*C) T«aS*ftv\ 2 

?-(,z®L. «girafc:J:oT**l**Lfc. fcfc' L . 
(h) <0iJtSS«#SK/h$V><7)T*, 2@<0jS'C^^, 



iRMt. ( e ) #8 5%, ( f ) #8 6%, ( g ) #8 
9%, (h)**3 0%. < i) #8 0%T*->fc. 7E* 

#Dro*s*ii<fc9*i 7 <m o ?*> h . 

[0035] 
[*7] 





B £ ft (X) 


m IE ft CJ£) 


C 


H 


C 


H 


e 


46.43 


2.75 


46.29 


2.40 


f 


42.64 


2.31 


42.38 


3.95 


g 


53.55 


3.13 


53.21 


2.91 


h 


28.54 


1.86 


28.14 


1.67 


i 


37.20 


1.92 


36.98 


1.69 



[0036] jsa^a ( e ) gjjv&g V*2M21 

ue (e) <o&^iti&>i&mwi'imT>u7'$y 
ammzo^xvmti. mma is. 3 m % < 0 . 

0 8 5 6 mm o 1 ) <7)±f£ ( e ) -ffc&tti: 1 . 0 0ml 
<OSa*DMF}§ffliK, 0. 1 2 8mo 1/L<7)NH 2 C 
H (CH 3 ) 2 -0. 1 5 0mo \ /LCDN (C 
2 H 5 ) 8 ODMF»a«rl. 0 0m 1 jgTLfc. Sffl 
T'2 0~3 0#IS88¥U:flL i<0DMF»»*. Jfflf 
T«05 0mgtOBSA- 1 0m 1 COO. lmol/Lg 



# 



(10) 



9 



-24 123 3 



<ph=9. 30) *>*sfc»*(c8n r u 

MfflMI&tLXte. {?)\> Sephadex G-5 
0, 1. 0X29. 1cm) , pH = 8. 0^0. 05 

mo i /wmfcymrviz-^^Mmm^tz. a 

iSfilm 1/9 0#±U lml-fogSttl^iRmL 
1z, Zcofi 7J±<7)3kf¥X' 10ml (r>mWi.<r>ftf&i 1 [hHt 
0 i:^S^I**^< : 5rV^t:% 3 m 1 -fmimcottM 

fc*f LT-Bft^f t 6 £ 1 1 J: oT&HWfifclliS Lfc . 
yyPlFjfiKrO^ESrfflV^T. 3 3 0 nmKiS(t$|g?£0 
U:. fflV^B S A<0*/M8«fc 3 3 0 n 
mW©3KS*^, 33 0nmfci>{t£BSAtf>*7Mftft 
ffiRfcftfcW:. Ififttt. «#fl9fca«3.. 6 5X10* 
mo I"' • cm"' • Lfibofc. ftt£B S AH^+CDB 
S At S3fcttfc£fttf)a£ifclitt 2 6t»r>fc. 
[0037] ELtORJEfcfcV >T . ffifcttfl:£ft<0*£ 
JtUntJ*. NH 2 CH (CH 3 ) ,-N (C 2 H 5 ) , 

ffiv *S£Jt* toB s a ( ffifcttfc^ft ) „ amtiffl 
hflfz. «Mt3«M2 6 3. 9mgfcU 0. 
342mo 1/L<7)NH 2 CH (CH 3 ) 2 -0. 50 
mo 1/LON (C 2 H 5 ) 3 0>DMF$gi8£fflV>l>.r 

[00 38] ffftttfltelil ( e ) EffltvfcThVyfttf 

±ie ( e ) o^ewb^ft&fflv^rtxv ( ad ) & 



^xh^7-hrhw (sa) (Dwmiz^xmmt 

h. ffl¥TC01 1 • 8mg (0. 0 1 3mmo 1 ) (0± 
tm^mit&fa ( e ) -250m LW-fe h - h vim 
W.<?>mmz, 250mLCT)0. 0 7 2mo 1/LCDNH 
2 CH(CH 3 ) 2 -0. lOmo l/LWN (C 2 H 
5 ) 8 CDT-th-hVMmZmTLtz. mi&X'3 0ft 

raw* i?zm. wssmtfzrtmtivT* h-ho m 
hvrvr^jy) - i . i m i commmmm ( o . 

lmol/U PH=9. 1 ) -25/iLCODMFtO?f 
$£fln;i. £fflT2B*ISH«FU:. »MHIfcJ:^T* 
M>l£#8IU 2. OmlcoO. 05mo 1/LOTr 
is-HClWI( P H=7. 7)Ta«**V\ 
iftMHiflL 2E1<0±S^2:^*)*-C, 0. lmol/ 
LOTaHCOj -0. 2 5g<DNaN 3 j§*84 Lfc*t 
LT, 4XJT20(llilBttl6i«a. 20Bli6l$ 

v^tit-mtmk&fanm^mm s x-h -> 

[0039] OhJc^Ufc^i, tfE*H<7>* 

fgn h i' r h r tv v zm^x . b'^-f - y xmm Uc 

fit*, $dS, DNA^fcorbW-b'^-f-ySiBfcJ: 

[0040] sjiasgoafefeafctsa 

[«8 3 



$ ft ft ft & ® 


^ex(na) 








339 


610 


12.16 




360 


610 


» 150 


f ' 


360 


610 


ft 150 


g' 


360 


610 


tt 150 


h' 


360 


610 


ft 150 


i ' 


360 


610 


ft 150 



[Q041] a')nm ( IlD^TDMtiB S Ayg 
/S-^hylilKBSAjgJRfcrEuC i 3 S»£ao;L4 



<e)-fc£ft£JBVvC. B S A ( e ) „ — E 
f£Stit#*ifr£ffllSL*:. B S A ( e ) n 



Eu 3 + i§ 



Tr i s-HC 1 + : A tI . B „ = 336nm, 



1 1 



topo-SDS 
-NaHCOs • 4> 



6 nm (¥<H§=&9nm) 
A el . oal = 3 3 0nnu 

A e ..o«=611. 2nm (#fWB=»9nm) 
A e ,. oa , = 34 1 nm 
A ta .. a , = 6 13. 6nm(fl(S=|!!9nm) 



(11) 



ftiS ;s P9-24 1 233 



(* 1. OX 1 0" 5 mo l/LC0t o p o-O. 
lmo 1/L^NaHCO, 



0 5%COSDS-0. 



[0042] BSA (e) „ -Eyi^fffipmffi&mz 
&£&9&*t. PH9. 1(7)0. lm 



o 1/LOTr i s-HCljffl[«S3iaa (i]*7V 
V ) i 1 0 Ok U ffi<0^^*fS#S«*itSL 

[H9] 



8 ft tt 


O.lnol/L 
Tris-HCl 


O.lnol/L 

mm 


O.lroolA 


1.0x10- 5 bio1/L 
topo-0.05X SOS 
-O.lnol/L MCO a 


PH 


7.2 


7.8 


8.5 


9.1 


9.9 


9.3 


9.0 


8.4 




70 


75 


88 


100 


100 


61 


3 


508 


s * » * 


260 






290 //s 



* >Iex=3 3 7 no 

W%J%fflL :BSA(e)„-Bu", [BSA(e),ol=1.8xiO- WL, [Eu'*M.0X10-'bo1A 



[ 0 0 4 3 ] tffl^fti LTJJE ( f ) it£ 

mzm^x. BSA(f), -Eu^mmv&itzi? 
v /k smauzmi p h &As*$»ai$*fc a* 

Tr i s-HC 1 4" : A„. Bal = 

^eo, max : 
^ ex . max " 
^tm. max " 
^ex . max " 

^ ft m . m a t * 



SWteMJfcU:. BSA(f), 



mm®®®* 



topo-SDS :A„. MI = 
-NaHC0 3 *>4> A,.. Ml = 
2 ) 1 . 0X1 0" 6 mo 1 /L<7)t 
l/LcONaHC0 3 WW. 

[0044] BSA(f), -Eu3*JB»«)ft3iaiKt 
£*H1 OK^rT. *1 OfctJWC, P H9. 1O0. 



2 5 3 nra, 3 3 9 nm 

6 12nm (¥ffiH=il->9 nm) 

253nm, 330nm 

6 11. 6 nm (¥1MHti9nni) 

253nm, 332nm 

6 11. 6nm (#i(B=89am) 

253nm, 34 1 nm 

6 13. 5nm (¥flff=ti9 nm ) 

opo-0. 05%OSDS-0. lmo 

lmo 1/LOTr i s - H C 1 S«W>SBI8** 
>M SrlOOiL. ft&Oj§$Offi#3bi3$J££f|-*L 
fc. It^ttniWWfcLTfc. ffltfStftSiaiiSHfcL*: 
^. 

[H10] 



(12) 



ftRFP9-24 1 233 



& m m 


O.imol/L 
Tris-KCl 


O.lrolA 


O.lrool/L 


1.0xiO- 5 nolA 
topo-0.Q5X SOS 
■O.loolA NaHCO a 


PH 


7.2 


7.8 


8.5 


9.1 


9.9 


9.3 


9.0 


8.4 




54 


72 


92 


100 


89 


76 


37 


621 


ft % * * 


227 






240 ms 



* <lex= 3 3 7 ran 

mm®®. : BSA<f)„-E« 3 *, (BSA(f) 4 .]=2.2xlO- , nol/L, |En'-l=1.0xl0- 4 Bol/L 



[ 0 0 4 5 ] m.9 t$t 1 0*5tt«*»fe. S3te^S«i^?S 
cop Ha^«M»ii«)ffli£(cflHSPtii ttfhfr^tz. 
Tr i s-HC 1 3lV*ai*£*rr*. ffltt 

3S±l=5r r S yne rg i c»Aj KJoTSBfe&Sf L< 

[ 0 0 4 6 ] IHttB S Ajm<WfflMm&Xffl&. 
flteflfcBSA (e) l7 »iS*fettBSA ( f ) «,* 
?8L 1. 0X10" 5 mo 1/LCOtopo-O. 05% 
OSDS-O. lmo l/L<7)NaHC0 3 «f»L Mf 
1. OxlO- 5 mo 1/LcOEuC 1 3 B 
SA (fl8tettfc£ft> „ — E u 3 * COMWSWi ( B S A 
(e) 47 »J»il. 6X1 0-' 4 mo 1/L, BSA 
(f ) 4o?§$<39. 3x1 0- 14 mol/L) £PgL 
£. #MC«. Eu^cOilSS: 1 . 0 x 1 0" 6 mo 1 

/LKHjeu bsa (s&fcttfc£*i> „ o««*SHk 
vmttimmn. m&x'2mmm.itt£. ■* 

4^->i;K:ML (30 0/il/>>x;H . fl^ts 

sw&iifcHseas ( i ) t w:. hwc, mm 

>-H(I 0 ) iU. 4lftft*9l<lifc. < I — I o ) 
$&~7A>%\/*z'yX • (fluorescen 

ce count)i:UttfflLfc.SlM05tS 

(e) T'7. 5X10" 13 mo 1/L. ft&ft ( f ) X' 
3. 7X1 O" 12 

[0047] tmimmM^l < r Cybe r F 
1 u o r 6 1 5 j ) fcJflWC. (fi 
3C3ttM«6*: 3»fi:C%= 
SllSfi: C%= 
1 H— NMR X'&SitW g iWfc&»T* * £ fc *«B I, 



IBSA-Eu'*) tft$& (LKByXrA, 5?#7 

*JH*05^Hia<IliLKB>'^'f AflMSl 0«L 
tt,fc£ftfc LTBC P D A^fflV^#MS»^)^ 
2 0 0 0 WAtX&tftk^Z t Wfrfrh . 
[*1 1] 







LKB>XxA 


S.O^IO 11 


BCPDA 


1.0X10* 


e 


7.5xi0 ,a 


f 


3.7XH)- 11 



[0048] 4. 4' 



r-b^;WL^#s«fl:^St Lt\ 4, 4' -y'r-t 
^>v- o -Tiv? ^-ivzm^tcWffiifc-o^x . JiTF 
tCiS^Z. ti*. 4,4' -y7tf;Ho-fWi 
^K0^jS*J£*KBB-f4. O'Ctcfcwt. J»fTtf>2 
00ml<DCH 2 CI, fc. 2 1 Ommo 1 CDA 1 C 1 
3 fc, 2 0 5mmo 1 C0CH 3 COC 1 cO?SMt. 1 0 
0mliOCH 2 Cl 2 fc 1 0 Ommo 1 (Do -f^7i 

-iwmm&nzmTUz. o#isu«pu: 
a, siaT2 4i«a«BpL!t. s^fc2«HaaLfc 

RlE»ilt**+fflK («) 4>toi#\ fcftSffUc 
a, JS£BSEetcJ:-5TCH 2 C 1 2 fcWdsLfc. -imz 
WWU frX'£<m>Lt:. i&2 50m 1 £02-7':? y 

yx'£.&mzm&i' B L. £j&itzs\im&zv s mi, n 

SSfcftU:. JRSW2 2. 1 gT'J>0. «*tt7 0. 3 

84. 05, H%=5. 77 
84. 06, H%=5. 87 

[00493 mmmiAi^m&ii: Lot 



(13) 



8RFP9-24 1 233 



[fcl4] 



CISOt 



0 0 

C-C8,-C-CF, CF» CP, 
II II 
0 0 




0) 



Utl 5] 



/ V-C-CB.-C-CF, CF, CF 




(j' ) 



C-CH,-C-CF, CF, CF, 

II II 

0 0 



7tmm%% : mmm ■. c%-- 

fc. 

[ 0 0 5 1 1 HSIil ( J ) 
gSKtJWC. JRjrF0>3. 5ml<0?nn8HW>te2 
mmo \ <r>$- : J J rvv ( j ' ) £&*fcfl!J;ifc. ^fi 
T'7B#|BBJtf*U:f£. i£Sg?<RJS5^?S5rJStfT«0 1 5 
Oml <0*-*+ (i«Wi*-*T?$flI-*-*. ) 

7as»«fis* : mmm ■. c%- 
Mfem : c%= 

tz. 

[0052] mt/M^ ( -j ) tR^fcfywKto 
mm 

m&ik&fa ( j ) ifflv^^^jmair^sy (bs 

A) (Dmmzi^X. JSlTfci^S. 50mgcOBSA 
£10. OOmlOO. 1 m o 1 /Ltf)JRH«ffi»JK 
(PH = 9. 3) fc»U SfaTT-BSA<7)7Syg 
(5 9ffl-NH 2 /#?) fc**A*tf)«#ttfl;£ft 
( j ) 2m 1 <ODMF«gS«:JlffT0>B SA 

rat: j otiiB s Afc*Rj6<o«3ttt<b^*wan* 

Sephadex G-50, 1. 0X29. 
lcm), pH = 8. 0«00. 05mo 1 /LVRMfc 

*ry*-^A*»a*fflv^. esau imi/9 o» 

fcU lm l-fogS!lJfa2rJR*L3t. ZV>#7&<7)8& 
f 10ml O»»<0*fi* 1 Elffd fc#*KMfc6«J*< 
IW. 2oc7)^5AT5m 1 -foW^^BiSrfifo 
fc. g^BSA<0M#££tf>, 4'CfctHvC. 

jMlO}§i$£ffl^T .330 n m iZ&ft &mRW&ftBL 

imfeitz. m^tzmtmit^m^^m&t 3 3 0 n 



[0050] 3 0g^Wix— f/KEt, O) 

3. 0gONaOCH 3 . 10mmoltfD4, 4' -v 

7*f o - f ^7 i-Mt^2 0 mm o 1 <0C 3 F 

7 cooc 2 h 5 *nni, aa(c*j^raf«L, 241$ 
ftfSMmmtt:. loomi^i 5%nmx'£jmz 

*I8*£I$*U:. iSET«JS*tt2 0m 1 2Tig|§ 
L. C<7)i§^SrlStfT^2 0 0ml ^efflx—f^+t 

tss*fcsrFU:. *»jwpLfc«, ffaiuJt^o*a8 

;fcftift#L£f£. 2 4WHK3S9»*U:. iR*i4. 6 

OgT*0. «*I46 5. 0%X'h~>tz. 
5 1. 00. H%=2. 2 8 
5 1. 22. H%=2. 6 1 

(&5'C) TSHR*«ci»U 20«»MHi*fr->fc. 
Lt;no */W*^;ML/9 - 5>$r h > Ltz . 

umtnxx'hnfz. 

44. 76. H%=1. 88 
44. 5 0. H%=1 . 9 2 

mcnmt&frh. 3 3 0 n mtCJSJtftOJttt'fk^liKOt 

;w»*ff»&it«ufc. sswi* wamtf3. 4im 

o 1-' • cm" 1 • LT'SjO, 33 0nm(Cfcttl»'7vil 
$#^7 / </UDig£&tJ f 7'</l'fc B S AfcOM£Jt£fr 

m±w^-e#^futs^BSAH^+^)Bs 
a fc mytmt^mm^itim 3 5x-h~>tz. 
[00 53] mM&&±2 ) £flw>&£KkXhZ 

( SA) MTt'yV (AD ) oSWcov^TSWW 
&. 1. 5mg<7)±IBS3Ktt-ft;^tl ( j ) 5mgc7) 
XM^rhTt'yX^fcJiTt'y'y) -1. lmliO 
(0. lmo 1/L, P H=9. 1 ) -2 
5^LODMF<7)^?gS-iDi. afflT2««B«H*Ufc. 
^'t^fclJ: O^^fil^^iSt, 2. 0ml<7)0. 0 5 
mo l/LOTri s-HC 1 ^ffi?§fg ( P H= 7 . 

7) xik.mm\ mmmm. 2ei<o±»**-&*»* 

T. 0. lmol/L<0NaHCO 3 -0. 2 5 g£>N 
aN 3 Oj§?R4LtC*fLT. 4-C-C2H] ( lUIBtil 6 
tiffiL 20Btt6«HB)aWfUfc. ^(7)*ST1#^ii7 , i 



(14) 



#H¥9-24 1 233 



COO 54] ^Mal < J > iffl^fetTj^Z^ 

xi g G (h+l) tjiftcomm 

2mg/ml«t75^">^IgG (H + L) fiift2 
ml£4*CT\ 3 Lc9£J£feS*K*tl,T. 2 4B#HO 
aSfSr2EH¥ofctt, 0. 5mo l/LcONa* C0 3 

*»rrsw*aF»0> phj9. 2 tus l t . mmmiz 

2. Om.g^JJSffitttfl:^* ( J ) SrJn^-s RfPTfc. 
1 2 5 LOD M F ^jDifc . MiST' 1 ^ISHSHf Lfc 
gfcSOjuLODMFSrfln*., fftfgiBT* 1 iSBSi 



0. lMtfDNaHC0 3 -0. 25g<0NaN 3 mW.4 
LfcJfLT, 4'CT'2 4B^^*f5r2Illfi : o7t. CO 

[0055] #m&<rm&&gxmkttim 

[*12] 



$ * ft £ ft 


/lex(nm) 


A ea(nin) 


sjHaao'ar 1 .-') 




339 


610 


12.16 


i ' 


340 


610 


» 150 



[00 5 6] JL^ob-^A (III)»ttT<0lt«|BSAjS 
Tr i s-HC 1 4> 



^ei. max 
^en. raai 



B S A ( j ) n -Eu**WiK<m^*?hMt<9l0tt 
= 3 2 6 nm 

, = 611. 6nm(¥I(l=fi9nm) 
, = 3 24 nm 



A ea , laI = 6 11. 6nm(^f|i^9nm) 
A e X .<nai = 324nm 

Ae«..« = 6 1 1. 6 n m ( ¥ffi«=#&9 n m ) 
Aex.max^B 34 nm 



1 3 



t opo-SDS 
-NaHC0 3 • m 

(*1. 0X1 0" 5 mo \/LCDt opo-0 
mo l/L<7)NaHC0 3 jgjjS) 
[00 57] BSA ( j ) n -Eu3*aHK^«3iaiKfc SSrSil 3t5rT. 



4nm (*fflB=»9nm) 
05%<DSDS-0. 1 



m m m 


O.lmol/L 
Tris-HCl 


O.lnol/l 


MM 


L0*10~N»]A 

topo-o.osa: sos 

■O.lmolA NaHC0 3 


PH 


7.2 


7.8 


8.5 


9.1 


9.9 


9.3 


9.0 


8.4 




75 


89 


97 


100 


100 


44 


16 


321 


m it m & 


261*15 






395 //s 



* -lex- 3 3 7nn 

MftBgft : BSA(j)»-Eu'*, lBS»(j).s)=1.8xiO- , «e>l/l, [Eu s 'M.0xi0-'«ol/L 

[0058] iMl s A®mmmm&%,m%. e u ci 3 bsa 35 -e 

flteflfcBSA (J), 8 S». 1. Oxi0- 5 mo 1/ u*»OflWI*« (2. 8X10" 14 mol/L) frH8 
LOtopo-0. 05%OSDS-0. lmol/L Lfc. E u3*tf>iftK£ 1 . Oxl0" 5 rao 

<0NaHCO 3 ttS. ftt^l. Oxl0" 5 rao 1/L<7) 1/LfclffigU B S A (fiyfiteft&ft) 3 6 oatK&£ 



(15) 



HHPF9-24 1 2 33 



ZAW73.MZ$&L (300a \/*J*M . fffe 

es^T^essisissi ( i ) t Lfc. »«t> 

*>vY ( i 0 ) tbii. tMMftHKRfc. (i- 
I 0 ) te£7ll>kl'*yx- il^W ( f l uores 
cence count) tU^Lt. 

fc^t. H6j&»t*»fc«3Kttfl:^* ( J ) <nmsm 

{J, 1. 3X1 0" 12 X'fo~>ti. 
[00 59] l$|BWWJf3fcfcilJg£S ( r Cyber F 
luor 6 1 5 j ) fcfflvvt. ^fEBJ<Ogg^SE (S 

MIBSA-Eu3*) (LKByXfA, 5?#7 

*I^Oil»SRIlLKBi'^TA<^)»10fef. SM 
ft-^ftt LTBC PD A*JflV>fc3f#glfWB^0l^ 

[*14] 







B C P D A 


5.0X10- 11 
1.0*10 8 


i 


1.3X10" 12 



[0060] 

fits. mitt9yw9ktfm&ttzkiFm? 

[01] 
luoau 

Hr-C-CHjtCnPili.iaXBt Ka'[Ar-C-QI-C-CnFiil.i) ' 

0 0 0 

| 10-15* H,S0. 

dr-C CH, CW»n.i 
II II 
0 0 

Dboau 

ftr C-CS,tetO0OCnFaQQtEt to, [Ar-C-CH-C-W ,D-C ffl C dr) 

o oooo 

10-15X 

» ta C (H, C-Oi Pm-C C8 t C to- 

l«0. V || || || 
0 0 0 0 



3s<7)ift 1 0 feUlX'h 0 . 5r#7 5 ^gfflggoft 1 
0 0 0«2LtC»*. 4fc. ^f&WoflSBitaai, 

*) , ft(c, tfcfcCDLKBi'Xf 

[006 1 ] LKBi/Xf^ot^MffC 
Eu (III)*i«S**<TtSt3K5BIOTIirC*6fe 

HOMtiftt. 33&fi*frc*0, «W»#*nTliMr 

[0E^*»J] 

(Hi ] f«ft^l^M-igJit-&« 

0T&6. 
0T&S. 

[E33 3 «KH^x^«<o^«ftBH-Cft*. 

[04 ] aWO^jUftr/urS > ( b ) n $ttO»K 

(M) «»t7/P*V-by^ • #-7>-l><7)*t 

[05 ] mwoi-'jiiaiT^s v ( e y„mnt3xv 

VismTH-yzy ( f ) 40 $ffiafflK (M) ottiS: 
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